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1. Introduction
In 2008, China Mobile enabled the interworking functions between TD-SCDMA and GSM. Learned from the field tests and commercial operations, China Mobile found out a lot of problems regarding the reselection between GSM and TD-SCDMA. For example, the MS does not reselect appropriately the TD-SCDMA network when it receives TD-SCDMA signals of much better quality; on the contrary, the MS is still camped on TD-SCDMA cells even when the TD-SCDMA signals get worse; moreover, the configurations of the reselection parameters are very complex and it is difficult to optimize. These problems result in unsatisfactory customer experiences. 
China Mobile has resolved the above problems in deployments by optimizing the reselection mechanism from GSM to TD-SCDMA as below:   
#1  Reselection from GSM to TD-SCDMA by using different values of the parameter Qsearch_I for TD-SCDMA system from 3G FDD system on MS side to trigger the measurement of TD-SCDMA cells. If the measured signal levels of GSM serving cell is greater than Qsearch_I plus a fixed offset, the MS shall trigger the measurement of TD-SCDMA neighbour cells.
#2  reselection from GSM to TD-SCDMA by using the parameter TDD_Qoffset as the threshold of the measured RSCP value of TDSCDMA cell. If the measured RSCP value of a MS is equal to or greater than TDD_Qoffset, the MS shall reselect the TDD cell [1].  
By using this mechanism, China Mobile simplifies the parameter configuration on the network side and improves the customer experiences. 
In the approved Rel-8 CR0377 to GERAN #41 (GP-090531 [2]) for TS45.008, criterion #2 has been introduced. In the approved Rel-9 CR4328 to GERAN#44(GP-092362 [3]), 51.010 has been modified to introduce criterion #1, but TS45.008 has not.

This contribution elaborates the necessity of #1 and proposes to modify TS45.008. 
2. Discussion
The optimized reselection mechanism is developed based on the following principles:

1.  The MS, if support TD-SCDMA mode, shall camp on TD-SCDMA cells as possible under the prerequisite that service quality is guaranteed
2.  To simplify mechanism as possible while improving reselection efficiency and reducing unnecessary inter-RAT reselection

Based on experience from field tests results and commercial operations, China Mobile has found that the current range of Qsearch_I inTS45.008 as shown below cannot guarantee the efficiency of reselection from GSM to TD-SCDMA network. 
	Qsearch_I
	Search for 3G cells if signal level is below (0‑7) or above (8‑15) threshold
0 = - 98 dBm, 1 = - 94 dBm, … , 
6 = - 74 dBm, 7 = ( (always) 
8 = - 78 dBm, 9 = - 74 dBm, … , 
14 = - 54 dBm, 15 = ( (never).
Default value = ( (never).


If Qsearch_I is set to 7 which means MS measures TD-SCDMA cells always, severe impact on the MS power consumption and ping-pong reselection are easily caused. 

If Qsearch_I is set to 8 which means measurement of TD-SCDMA cells is triggered once GSM signal level is greater than -78dBm, in case that GSM signal level is slightly weaker than -78dBm, measurement cannot be triggered and therefore neither the reselection to TD-SCDMA.

A typical distribution of GSM signal level in metropolitan city of China is that:

	GSM signal level
	Percentage of cells

	>-78dBm
	>50%

	>-85dBm
	>86%

	<-90dBm
	<1%


Problem: if Qsearch_I is set to 8(-78dBm), MS under approximately 50% coverage area cannot reselect to TD-SCDMA.

To resolve the problem, China Mobile proposes to use different values of the parameter Qsearch_I for TD-SCDMA system from 3G FDD system on MS side to trigger the measurement of TD-SCDMA cells. If the measured signal levels of GSM serving cell is greater than Qsearch_I plus a fixed offset, the MS shall trigger the measurement of TD-SCDMA neighbour cells. Considering that less than 1% signal levels are below -90dBm, -12dB has been chosen to be the fixed offset for Qsearch_I = 8~14. The different definition of Qsearch_I for TD-SCDMA system is as below:

if Qsearch_I  = 8~14, the threshold for measuring TD-SCDMA cells on MS side shall be Qsearch_I plus -12dB. For example, if Qsearch_I = 8, for searching for 3G FDD cells, MS shall use -78dBm as the threshold, however, for searching for TD-SCDMA cells, it shall use -78dBm+-12dB = -90dBm as the threshold
if Qsearch_I is set to any other value, its definition on both network and MS side is not changed.

	Qsearch_I
	Search for 3G TDD cells if signal level is below (0‑7) or above (8‑15) threshold
0 = - 98 dBm, 1 = - 94 dBm, … , 
6 = - 74 dBm, 7 = ( (always) 
8 = - 90 dBm, 9 = - 86 dBm, … , 
14 = - 66 dBm, 15 = ( (never).
Default value = ( (never).


By using the different definition of Qsearch_I on MS side, China Mobile simplifies the parameter configuration on the network side and improves the customer experiences. 17 laboratory functional test cases and 50 field test cases encompassing 14 different scenarios have been carried out with the new chipset platforms. It has been shown in the test results that with the new mechanism the duration of an MS camping on TD-SCDMA can be increased as much as 30%, meanwhile the divergence among different chipset platforms regarding the duration of camping on TD-SCDMA have been narrowed from 29%~60% to 4%~19%.
The new mechanism did not require any modification or upgrade on GSM or TD-SCDMA network side or GSM only terminals, only GSM/TD-SCDMA dual-mode terminals need to upgrade their software. It has been running in China Mobile’s commercial network for nearly 4 years and supported by all dual-mode terminals commercialized after April, 2009.
3. Conclusion
It is proposed to modify TS45.008 to include the different definition of Qsearch_I values for 3G TDD system on terminal side.
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